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ABSTRACT
The multifi eld coupled smart materials (MCSM), such as piezoelectric and magnetoelectroelastic materials, are in-
creasingly attracting more attention in a wide range of advanced engineering applications because of the coupling 
effects among the mechanical, electric, and magnetic fi elds. Because the capability of converting energy from one 
to the other among different physical fi elds, MCSM offer many challenging opportunities for engineers to design 
and apply novel intelligent devices and structures such as transducers, sensors, actuators, lasers, supersonics, 
etc., which are capable of responding to internal or environmental changes. Imperfections, defects in MCSM are 
unavoidable, for instance, during the manufacturing process. They may signifi cantly affect the performance of the 
structures and are primary sources that not only result in damage and failure of the structures, but also disturb 
energetic exchanges of transmitted information in the process among the physical fi elds. In this study, transient 
dynamic analysis of stationary cracks in homogeneous and linear MCSM (e.g., piezoelectric and magnetoelectro-
elastic) solids under impact loading is presented. A dynamic extended fi nite element method is developed using 
the asymptotic basis functions particularly suitable for cracks in piezoelectric and magnetoelectroelastic materials 
to properly describe the singular fi elds at the crack-tips in such materials. The generalized dynamic intensity fac-
tors are computed using the interaction integrals taking the inertial effect into account and the asymptotic crack-tip 
fi elds in MCSM materials. Comparisons of the present numerical results with the reference solutions available in 
literature show very good agreements.
